Fabrication, structure and biological properties of organic acid-derived sol-gel bioactive glasses.
Sol-gel-derived bioactive glasses (BGs) have been developed for bone tissue regeneration. To develop more reliable bone tissue repair systems, it is necessary to control the morphology and surface textures of bioactive glasses. In this study, we prepared bioactive glasses by sol-gel technology using hydrochloride acid, lactic acid, citric acid and acetic acid as hydrolysis catalysts. We studied effects of acids on the morphology and surface textures, apatite-forming bioactivity and cellular response (cellular attachment and proliferation) of BGs. Results showed that the surface morphology, structure, apatite-forming bioactivity and cellular response of BG particles can be controlled by changing acid species. The hydrochloric acid-derived bioactive glass (HBG) and the acetic acid-derived bioactive glass (ABG) present high surface areas and fast apatite-forming rates. Lactic acid- and citric acid-derived bioactive glasses (LBG, CBG) exhibited nanoscale surface morphology, relatively low surface areas and comparable apatite-forming bioactivity. The results of human marrow mesenchymal stem cell (HMSC) culture exhibited that LBG and CBG have an enhanced effect on the cell proliferation, as compared to HBG, ABG and tissue culture plate. This study suggests that sol-gel bioactive glasses with proper surface textures and apatite-forming rate can affect preliminary cellular proliferation.